EGFRvIII-mediated radioresistance through a strong cytoprotective response.
The constitutively active, truncated epidermal growth factor receptor EGFRvIII lacks the ability of EGF binding due to a deletion of the NH(2)-terminal domain. EGFRvIII confers increased tumorigenicity, is coexpressed with EGFR wild type (wt) in human carcinoma and malignant glioma cells when grown as xenografts, but is not expressed in vitro. The effects of EGFRvIII expression on cellular radiation responses were studied in Chinese hamster ovary (CHO) cells transfected with plasmids expressing EGFRvIII (CHO.EGFRvIII) or EGFRwt (CHO.EGFRwt). CHO cells expressing similar levels of either receptor were employed to define their roles in response to EGF and ionizing radiation. EGF activated EGFRwt with no effect on EGFRvIII. In contrast, a single radiation exposure of 2 Gy resulted in a 2.8- and 4.3-fold increase in Tyr phosphorylation of EGFRwt and EGFRvIII, respectively. Downstream consequences of this radiation-induced activation were examined by inhibiting EGFRwt and EGFRvIII with AG1478 (kinase inhibitor). The radiation-induced 8.5-fold activation of the pro-proliferative mitogen-activated protein kinase and the 3.2-fold stimulation of the antiapoptotic AKT/phosphatidylinositol-3-kinase pathways by EGFRvIII far exceeded that in CHO.EGFR wt cells. Thus, based on colony formation and apoptosis assays, EGFRvIII expression conferred a stronger cytoprotective response to radiation than EGFRwt, resulting in relative radioresistance. Therefore, disabling EGFRvIII in addition to EGFRwt needs to be considered in any therapeutic approach aimed at targeting EGFR for tumor cell radiosensitization.